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In the previous year it had become apparent to another
great thinker that there was no incompatibility between
the reasoning of Carnot and the experiments of Joule.
This was Clausius, whose development of the subject
proceeds on somewhat different lines. Thomson made his
argument independent of the properties of any particular
substance; Clausius employed the device, exceedingly
helpful to the student, of imagining a perfect gas. We
are not concerned here with the apportionment of credit.
Both were founders and master-builders; and there is
yet a third whose name is to be placed with theirs as an
originator of the science of thermodynamics. That is the
engineer Macquorn Rankine, whose independent methods,
so individual and imaginative as to be often obscure,
nevertheless led him to right conclusions. To him we
owe the earliest systematic treatise on the subject, as well
as its quantitative application to the steam engine, and
among other important contributions the first introduction
of the function to which Clausius afterwards gave the
name of entropy.

In 1852 Thomson showed that the new ideas pointed
to a cosmic result; that in all transformations of energy
there was a loss of availability for further transformation,
that the universe was, as it were, in the state of a wound-
up clock which was running down. This was the doctrine
of the dissipation of energy which Clausius expressed in
other language by saying that the entropy of the universe
tends to a maximum.

Go back for a moment to the reversible engine of Carnot.
Carnot made the mistake of saying that the caloric sup-
plied at a high temperature passed down through the
engine without being changed in amount. If he had said
' entropy' instead of ' caloric ' the statement would have
been true, for in any reversible operation the quantity of
entropy which a substance gains or loses is equal to the